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(54) TARGET DEVICE AND LIGHT DETECTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect an impact 
position of a laser beam in a target plate without causing 
mixing of noise and a malfunction without using an 
optical filter. 

SOLUTION: An electric current is generated on the p ; v-« ffilfiflSW* 

basis of the impact position of the beam received by a f^D ■!•■/* ^ 7 ^. ^ :Jy 

PSD sensor 1 1 , and an electric current is generated on 
the basis of the external light by a photodiode sensor 1 2 
An electric current generated by the photodiode sensor 
12, and amplified by an amplifying amplifier 13b is 
subtracted from an electric current generated by the 

PSD sensor 11, and amplified by an amplifying amplifier 12L ,... , W$WS!M 

13a in an attenuator 14, and an external light component ?MfM 
is removed thereby. Afterwards, an impact position 
calculating means 1 6 detects the beam shot from a laser 
gun on the basis of a value of removing the external light 
component, and detects the impact position of the 
beam. 
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fflgfi9 Kdfc^Tii, M*¥©-e'-y^y#^-#, It* 

©•e>4-v#-s§-, *©?W^»J61-5#^, 

*WS4 0 lUfcttS ^— tf-* 3 0 ©##{5g 
^, IHBtt, 4fcttl*|IBSr*vVT3K*Sii5. 
[ 0 0 5 1 ] El 2 (i, EI l fc* LfcSfl«jte4 0 o-^JSr 
30 ^-THT'feSo 

[0052] mi t^Lfcs^S4 o ttm 2 t^-f ± 5 
Tv^ss«) ©#££i£t-f5o sm«©#^tt % n 

jSOfciS<3< (cotbT 1 £T oi|x.TV^, tfj'iC?©Rfi 
^©#^(11 0£ift5„ o*D, r©i5ft^K)«Sr 
ffl^/ctt©#^(l, g^«4 o<D*&xhmM.ofr 
40 b©*#fit©Sglltj;oT*ftfeti5o 

[0 0 5 3] H3tt, Hll^Ufc««jS*l 0©«fijc 
^1-ynj/^|g|-efe5 0 

[00 54] -^HKlJirt 1 0 (40 3 t^f 

# ufc u— if-* 3 o irs* l, s* L-tmmms 
mm oic£»§nfca«rtS4 ofc^rtsu— f^.3fc3 

0 ©#5SMant£<J< 5g#fM«ifci? 
S"efe5PSD (Position Sensitive Detector) ir>- 
tlliv PSD-feVD-l ltTI84Lfc«»lt±5ff 
50 ****LTWA-i-5**T^l 3 a t, gWSSl 
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0 KITS* Lfc^*0ft*fcS^J< «tft£&£1-3*# 
ltti¥are*)57*h^*-Ktyf i 2i, y*Y 

$4 ir- Kir y 1 1 2 trS§£ LfcffiifE £ 6ffi^£it 
.fibrtftfrf SiltlTi':/! 3 b ISfiT^l 3 a 

tcmmw-Lxftjj-f mn&i 4 &jf$i 4^ 

/Day/^^ 1 5 t, A/D3>/^^ 1 
tlfc«ft«4 0 icisrts 3 0 ©*#&B&J|l 

[0055] ±15© J: 5 tfllfi!t*HfcgWSHl 

1 o ©ftffr-o^T»f 3„ 

[0 0 5 6] 04fi, HlXtJtH3H*L*:SI«jS?«l 

ooibfftRHi"5fc*©HT?*>o, (a) mssry 
:/i 3 aa^W^^ixfcffi-g-oSjgH, (b) ttJJMBT 

^yi 3 b^^tb^stLfdi^-ro^ia, (c) «ig»- 

[0 0 5 7] if-$£2 0^b^M^flt.\y—f-% 
3 0iK WM&Wi 0fcg*$^fcS«S4 0t»#1- 
*tt«40fc«#U*:^—5 , -*30«:, Jlftg 

[0 0 5 8] P SDiryf-l 1 fdfc^Tfi, §:%.L±% 
ft&tfflltiSff 1 0 \mMZhtcMtt)Wl4 0 fcistts v 
—!f-*3QO*»tt11K:*<J<««#»4i-5. PS 

2»7cSSE±^RSr^TUr*i>?, *SrS3t-f5 2R3c« 
at^RojSS&HS: (x, y) ttii:, 2&S«ft 

^fiSflr^fi, -toaawai (x, y) iz2^m^ a> 

fctt, x(**I*afcfi, ZV«;^[S]©2o©i;s?t 
l^WJvI x 1, 1x2 5) #3B£U 
ytt*[Rlt%, ZV^i£frlRl©2o©*« OtSEfSfc* 
ft^ft I y 1 , I y 2 i-f 2>) 
[00 5 9] PSDiryf-l l^bfi, ±xEUh, x# 
*lRl©«aE (I x l, 1x2) tiSffl-ti, y*fc£|Rj 
©«5ft (Iyl, Iy2) fc±5fl|-S-i:#a**H* 
i>\ HKfctt, PSDiryf-l lfcfcvvtfi, ffiftjgfi 
1 0fcTS*Lfc^*t>S***l5t», PSD-fe^f- 
1 l*»6HJ*$il5^tt, ±iSLfcxtt^[^(D«^t 

Lfc^fet J: 9 3B£ Lfc«jt# JP * $ ftfc t © t & o r 

1^5. PSDtytnHB, xtt^ftwfl&S 

[00 60] PSD-kyf-1 lfl^ffiTJ^ttfcrtlk© 
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[00 6 1] JfilfTyyi 3 a^bffl^ftfcrtlbCD 
fflr*tt, 04 (a) ■t*fJ;5tx !fHB5 2 0^t } 
3Mf3*ifci^~*3 0K:J:5«JBSS£li:, 
jti 0fcrgftLfc&ftfcJ:5S9BSls#2 a tasjpj|L$ 

[006 2] 7*h^t-Ktyfl2t^ 

m «WStsiotrS3t§iifc^3fco*tS«* 

[0063] tgmryfi 3bi»t)W^$^fc{i^-tt, 
04 (b) (^i-i5t, «tt£1f 1 otrSftSftfc. 

rv^ 0 

[0 0 6 4] m%7y-7l 3 a, 1 3 b frbtttfjSilfc 
ffi-i-ii^^l 4CAAS^ J**»14K:*SVvC, 0 
4 (a) \^]_tz£bl£m%T>-7l 3 a^fefctUj^tl, 

fcflr*a»e>, 04 (b) tsutj: SftimTx/i 3 
20 bfrb&JiishtdmmW-Zhs 04 

(c) t*i"J:5ft % u— jMBE2 0j&»b5Mt$*i,fci' 
— 5*-* 3 0©*KJ;5flr-&a««iW*ii, ^©m. 04 

(c) t*ti5|!si*iiA/D3y/<-i' 1 5Rtf% 

[0 0 6 5] A/D=>ys<-$ 1 5lC&)Xi-±, MW~Z 

1 4 a»£> tftfj SJtfcft WfPfiMS r 

[0 0 6 6] *#&jtgttffi 1 6 fc*JV vttt, tt)M§ 1 

4 3j»6w**nfcflr-s-fcaf<3v^-c, w-if-^2 oa^ 

30 \y—f-% 3 0 KtthZ^itWtkm^ 

^fc««)!E4 0 tfc-rts f-% 3 0 ©#SMill[iljjsir 
[0 0 6 7] $T, ^^r4^p>0i7J$tifdf^# 

1 6 icATj $ii5 1 , %mm%m> 1 6 

j£cr, u-nfHita o>ib3&tt£ti3 l — if — )t 3 0 
40 fr£4Ji5, v—if-*3 OSr»giJi-5fc«>©#3W11 

[0068] rrx\ i/-if-^2 otds^rii, 
if-* 3 0 iS38W$ti,fc*&t, ^© 3 0^ 

a*ttt**ft-c.v^5. r©fc&, ##fig^ffi^i 6(^ 
v^r, »JHSl 4i»P,ffl^j*tifcffi-§-©5*)3t*2*r* 
1-ffi-§-©*J±fitS:lv^r, 7*^20 i» 

50 nartKij;!}; sttSSiotcrSjfc^fcu-if- 
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[0 0 6 9] £fc, A/Day^-^ 1 5 d^ttf^J^tV 
fc{t^####:g||JiJ$ i 6 t A7J 1 , 3f#&g 
HWa 1 6 fctJ^T, A/D = y^-^ 1 5a»£>Htfj3 
x = k (1x2-1x1) / (I 
y = k (I y 2- I y 1) / (I 
^^T% Ix2-IxltIy2-Iyli^Htf 
t *53fcjSffiStt, P S Dir >f-i l ©«M«k «W 

(0, 0) £LT£*f>iia. tlteS4 0fi, 
PSDtyfl lfcMLT&££ftSff&«B80>fi!fg-C 

[0 0 7 1] J^LfcS^/H^TjIWSft*:** 
{4* (x, y) ttFSD-feyf-l l©#tt-e**Et± 

Its *<D& Ztlb (x, y) <Z)fit£ft»2£3rff|-5§- 
-C-fflS i i <£ <0 , 4 0 irjaits !f-ft 3 0 

[0 0 7 2] £0J:5fc, HlAtJ { SI3t*LfcaiW« 
■ l0fc*V^Ttt, PSD-fe^f-l l*»bm*Sjlt* 

;&3ftfc««fci:5ffHHri*J|EU «UcJ:!J, PSD 
■feyf-i i tTgft£ftfcu-T*-ft3 oen*©*#fc 

Mtf fc: U—iFH* 2 0 i» WMtSiifc L — i^' 
-ft 3 0t^£ft3*#ft«|ffiff^£&tt|U 

-f Hft2 0i»6»WSiifcu— !f-3t3 oo*flMS4 

0 lc*s it 5 # flSftffl £ jvtv 5 0 

[0 0 7 3] ftfc, *®l(cfe^Tfl, SIttSISi Ofc 

[0 0 7 4] #®ffifc:i8^Tfi, PSDir^tl 
ltT^iLfex^lRjcol^ (I x 1, 1x2) Jit) 5 
y W*fS]0*S ( I y l , I y 2) fcfflvvt, HWgff 

1 0tg*S^fcSfi<jte4 OtfcMtSU- 1f-ft3 0© 
##f4fi4r^t±iLTV^^ N PSDtyfllW7t 
> 94 He- K-fe >t 1 2 fcT384 Lfc«E£t|tfi7 y 7° 
13a, 13b ©mf©tT*JEfjtlc:^L, *#{fc*3* 

#3^-1f-ft3 0©*#&B&*ffl-*-5.r.fc 

[0 0 7 5]Sfc, *»*W8VvtH\ U~iM*2 0 
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0(i*5tt5U-1f-ft3 0<75##fiEft^t±J$tl5o 
* [0 0 7 0] 
x 2+ I x 1) (1) 
y2+Iyl) (2) 

S©/<**ft*}Hrr5ft£gftU ft©£ft&S£tl 
it). ft^7^*£ffli^rift<ft©g#fim£$; 

[0 0 7 6] 

ft5-i£J:?>^ft$#£l&*U 

20 i £ t t««j«t*s»t Sft©#3Wi[eS:ttttl1-5» 
^iUcfcft, ft#7^*£JB^-C I, 

<» ««)St*5»t5>— !f-ft©*3^tfiSr 4 

&a*k»#&£ us w-fciiits r t m-es a. 

. [0 0 7 7] 4fc, 3f£0^^flr-9-ft*+53feSrg3t 
U ftOgftfiE^ffi-TSft^fligfiT'fcoT, Sft 

.#«rlfc*U &ftJ*##8fc*£ftfcft®j£#li:S<J^ 

30 ft©Sftfe«^W1-5«fi£^i-5 , b©t*3^T'fo, 

[Hffiom^ftffiM] 

[Ell] *38M©S«)SHtiSfflv^ii5W*v'^TAo 
40 l?h5 0 

im4] miAum3\c^Lmmmm<nWi{^mmt 

Sfcftrom-efeO, (a) \tm~&T>-ffrb$\tsHhTz- 

©jK^H, (c) teuw-%sfrbtiiJ]£titz{m(Dmm. 

[B9-5] u-if-ft^HW-rs u-1fHft$rfli^Tlt* 
^rfr 5 It* i/^ r A ©-«jS« -e h Z o 
[H6] H5fc*Lfc*«ftO-«IS:*1-HTife5„ 

im 7 ] m 5 n:* Lfcs«j36*©#j$**i-^n y 
so -e*>a. 
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